Psychological reactions, risk health behavior and cardiac parameters can influence rehospitalization after acute myocardial infarction.
Introduction
Psychological reactions and health behavior following myocardial infarction can influence the prognosis (1) . Literature data demonstrate that distressful reactions in the form of intensified anxiety and/or depression impact morbidity and mortality after acute coronary event (2) . Risk health behaviors, such as alcohol consumption, cigarette smoking and lack of physical activity contribute to the development and progression of coronary heart disease, and the change of these habits is a part of the therapy for coronary syndromes (3) . The researches by Dierker L.C. from 2002 demonstrated that behavioral habits are equivalents and mediators of the influence of psychological factors on prognosis of acute coronary events (4) .
Our experience from consultative work points to unfavorable emotional reactions in the patients with acute coronary syndromes as well as the presence of risk health behaviors, in spite of having been informed about their harmful effect on the course of disease.
The aim of the paper was to determine the presence of unfavorable emotional reactions, risk health behavior, exposure to stressful life events 7-10 days after the first myocardial infarction as well as the changes in the parameters analyzed after six months.
Patients and methods
The research was conducted at the Clinic for Cardiology and Clinic for Mental Health Protection of the Clinical Center Niš in 2009. The www.medfak.ni.ac.rs/amm prospective study involved the examinees of both sexes chosen by the method of consecutive admission over a six-month period, at the Clinic for Cardiology, Clinical Center Niš.
The differences in psychological and behavioral parameters in the group of cardiac patients were compared with the diagnosis of acute myocardial infarction on two occasions: 7-10 days after admission to hospital (initial measurement) and after six months (final measurement). All the patients were examined by cardiologist and psychiatrist. Diagnosis of acute myocardial infarction was set by cardiologist in a hospital setting based on positive signs of cardiac ischemia: anamnestic data, physical examination, electrocardiogram, echocardiogram, and blood biochemical parmeters of myocardial ischemia (5, 6) . Psychiatric assessment was carried out by the administration of the semistructured interview, self-rating scales for anxiety and depression, scales for exposure to adverse life events, and risk behavior questionnaire. The research inclusion criteria were: age 18-60 yaers, first hospitalization due to coronary heart disease, elementary education at least; the exclusion criteria were the presence of the diagnosis of psychotic disorder and/or organic psychosyndrome of confusing-delirious type after myocardial infarction. The examined group involved thirty-three patients of both sexes; all the patients were informed about the aim and form of the research, and gave their written consent to participate in the research. The final measurement was undertaken six months after the initial one at the Clinic for Mental Health Protection, by the administration of the same instruments for the assessment of psychological parameters and risk behavior. The following instruments were applied: M.I.N.I. (Mini International Neuropsychiatric Interview) for making the diagnosis of pcychiatric disorder (7) which was confirmed by being compared with the ICD-10 classification criteria (8) . The presence and intensity of anxiety and depression were determined by using the self-rating scales, such as BAI (Beck Anxiety Inventory) and BDI (Beck Depression Inventory); the values ≥ 8 were considered increased (7) . Using KON-6 sigma self-rating scale, the presence and intensity of aggession was measured; the values ≥50 were taken as elevated (9) . H-R (Holms-Rahe) self-rating scale demonstrated the exposure to stressful life events in the year before. The score ≥100 predisposes anxious reaction, and ≥300 a possibility of psychosomatic disease (10) .The presence of risk health behavior was registered by the questionnaire: alcohol consumption in the form of socially allowed drinking without the diagnosis of alcoholism (2-3 times per week, consuming 1-2 alcohol units per day) (11) , cigarette smoking at least 20 cigarettes per day in the course of the last year), and the lack of physical activity (having a walk in duration of one hour three times per week).
Statistical analysis
The differences between the initial and final measurements were calculated by parametric statistics using the Studen's t-test and nonparametric statistics applying the chi-square test. The values p<0.05 were considered statistically significant.
By using logistic regression, the predictive values of rehospitalization parameters were calculated. The association between predictor variables (demographic, cardiac, behavioral and psychological) and criterion variable (rehospitalization) was determined using a regression analysis algorithm from statistical package STATISTICA 5.0 for Windows where predictor variables were included into a regression equation one by one. The variables whose F value were lower than 1 were not included into the regression equation, as their contribution to the explanation of criterion variable was not statistically significant.
Results
At the time of the first myocardial infarction, the patients of both sexes were in the sixth decade; there were no examinees under the age of forty, although the literature data have frequently shown that the disease starts more and more earlier, in the fourth decade of life (Table 1) . The use of the M.I.N.I Questionnaire did not confirm the presence of psychiatric disorder, psychological symptoms were syndromal and did not meet criteria for psychiatric diagnosis. At the baseline, the level of depression was borderline (BDI=8,67±3,94), level of anxiety was mild (BAI=8,15±4,37) as well as the level of aggession (KON-6 sigma =53,26±9,58:41). After six months, there were no changes compared to the levels of anxiety and depression which remained mildly increased, while the level of aggression significantly decreased (KON-6 sigma =53,26±9,58:41,42±7,67, t=2,13), for p<0,05.
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The score on the scale for exposure to adverse effects in the year before was of medium value, but significantly lowered after six months (H-R=113,19±67,37:91,65±63,81, t=3,14), for p<0.05 (Table 2) . Risk health behavior was present among the majority of examinees at the initial measurement. Physical inactivity in the year before hospitalizatin was reported in 80% of patients, while one half of them consumed alcohol and cigarettes. After six months, the expected change of health behavior did not ocurr as more than one half of the patients consumed tobacco, and one third consumed alcohol. The expected change of risk health behavior reflected in: complete cessation of tobacco and alcohol consumption, physical activity being practised three times per week and walking in duration of one hour. A positive change which did not reach the level of statistical significance was a higher distribution of physical activities (Table 3) . After six months, eleven patients (33,3 %) were rehospitalized due to deterioration of disease, of which two patients (6,07%) died for cardiac reasons, so that the total number of examinees in the group was 31. One third of the able-bodied patients returned to their jobs within the sixmonth period (32,25%).
Discussion
Our experience in the work with cardiac patients points to increased anxiety and depression after myocardial infarction, which is in accord with the literature data (12) which confirm the presence of mild anxiety after acute cardiac events and other life-threatening diseases. The result differs from the finding of Albert MC from 2005, who describes the existence of phobic fear of panic intensity which leads to cardiac arrhythmias and increases the risk of cardiac mortality by 2-5 times (13). In our literature, Adamović has described the syndrome of "silent panic" in the first three days following a myocardial infarction (14) . As for our patients, anxiety was very low even though the myocardial infarction was life-threatening. It manifested as restless legs syndrome, sweating, waves of chill and trembling, and stomach "nervousness". Almost all the patients took the benzodiazepine anxiolytic drug in the dose of 2-10mg as a regular therapy, which partly explains such result. A low level of anxiety can be the consequence of insufficient BAI instruments' sensitivity for somatized anxiety of cardiac patients, or the consequence of marked psychological negation mechanism which an individual uses to defend against a panic attack (15, 16) .
Depression is a recognized risk factor for coronary heart disease by the European Society of Cardiology (17) . The presence of co-morbid major depression is three times more common in cardiac patients compared to healthy individuals, and our findings point to the presence of increased depression, i.e. depression symptoms without the diagnosis of depression. In literature, it is emphasized that depression higher than 10 on BDI bears higher risk of death or rehospitalization in the year to follow, while depression lower than 10 carries a considerably lower risk (18) . Increased mild depression is associated with bad compliance, giving up rehospitalization program and maintaining unhealthy lifestyle: smoking, lack of physical activity, alcohol consumption (19) . Our result of mildly increased depression is in keeping with such findings, which was explained by the mechanisms of negation and exaggerated contra phobic optimism of some patients. Five examinees under the age of 50 planned intensive recreational activities in order to "strengthen" their heart and prove their endurance. Somatic depression symptoms are hard to differ from the symptoms of coronary heart disease; therefore, the assessment of depression is based on the affective and cognitive symptoms, which makes BDI and adequate rating instrument (18) . Depression syndrome, which was determined in one third of our patients, manifested as worry, reticence, disinterest in conversations and events in the family, frequent waking up at night, loss of appetite, negative predictions related to health condition. After six months, there were no cardiac patients with the diagnosis of major depression; only two individuals sought psychiatric help for subsyndromal complaints in this period (20) . This is not in keeping with the literature data demonstrating that every fifth individual suffering from acute myocardial infarction has suffered from the major depression disorder, which further increases the risk of morbidity (rehospitalization, cardiac surgery, reinfection, arrhythmia) and mortality (21) . The follow-up of a larger number of patients in the long-term period should confirm the importance of depression for myocardial infarction prognosis.
Aggressive behavior of cardiac patients, described as A type (cognitive-behavioral personality traits) involved hastiness, competitiveness, lack of time, aversion to idleness, and consciously controlled aggression (22) . Hostility of cardiac patients is associated with increased cardiovascular reactivity to interpersonal stressors and the present risk health behavior (23) . Increased aggression occurs parallel to the risk health behavior habits, which can be an accidental finding or the way to decrease tension. Mildly interpreted aggression was rather interpreted as a reaction to the conditions of disease and hospitalization than specific presence of psychological disposition, taking into consideration that the premorbid assessment lacks. The estimation of the aggression level in a large number of hospitalized patients before and after hospitalization would verify this interpretation. After six months, the level of aggression decreased compared to the initial measurement, which may be the result of a more peaceful lifestyle following myocardial infarction and lesser exposure to stressful circumstances, as recommended by cardiologist.
The exposure to adverse life events in the year prior to hospitalization is a potential source of chronic distressful reaction, which can influence the cardiac function (24) . The acute myocardial infarction group was exposed to: loss of job or someone close, and financial problems, with the score on the H-R scale predisposing anxious reactions, while the score higher than 300 which predisposes psychosomatic disorders was not reported in any of the cardiac patients. A higher score on the scale poses the question about the role of stressful lifestyle in the occurrence of myocardial infarction. After six months, the level of exposure to stressful events was significantly lower. What is needed is the researches involving a larger sample, conducted with more precise research instruments which would measure the intensity and physiological changes of distressful responses preceding an acute coronary event to determine their etiologic importance. If the influence of other factors on the development of coronary syndrome could be controlled, we could, more precisely and reliably, determine the level of the life events' influence on coronary heart disease and their importance for secondary prevention.
Risk health behavior habits (alcohol consumption, tobacco smoking, and lack of physical activity) were reported in the majority of examinees in the hospital setting. Researches on the relationship between emotional state and smoking have demonstrated that smoking is an attempt to pacify dysphoric mood (25) . The findings of Brumett point to the influence of smoking, sedentary behavior and depression on the prognosis of depressed compared to nondepressed infarction patients: smoking does not pacify but worsens dysphoria by intensifying attention towards negative cognition (26) and stands for an independent predictor of postmyocardial depression and anxiety. Our result indicates that smoking was present in one half of myocardial infarction patients, associted with mildly expressed anxiety and depression rections, which tells about a widespread smoking habit which is not always a defense mechanism in distress. Alcohol consumption without the diagnosis of alcoholism was found in the majority of examinees convinced in the beneficial effects of alcohol on the circulation and blood vessels. Irrespective of cardiologist's advice, risk behaviors were not significantly changed after six months, except for physical activity which was more distributed as a result of the rehabilitation program following myocardial infarction and regular physical exercises. Literature data have confirmed that smoking cessation reduces a relative risk of mortality by 36% in cardiac patients, while regular physical activity reduces the risk of anxiety and depression after myocardial infarction (27, 28) . The result indicates that behavior changes are insufficient as this is a common way to relieve tension and achieve satisfaction orally. The harmfulness of such behavior is likely to be neglected for these reasons.
After six months, there were 11 rehospitalizations of cardiac patients, of which two ended lethaly and four patients underwent cardiac surgery. According to mortality rate, cardiac outcome was within the Europen average limits (29) . Using regression analysis, we determined the predictor importance for coronary variables documented from patient's history (family susceptibility to coronary heart disease, elevated total holesterol) and risk health behavior (alcohol consumption). Our results were obtained on a small sample of examinees, so that a valid conclusion cannot be drawn; however, literature findings confirm the importance of cardiac parameters for myocardial infarction prognosis (30, 31) . The result about the influence of risk behavior is in keeping with the findings of Aguilaer et al. (2004) related to negative influence of alcohol consumption on rehospitalization (32) . Alcohol exerts toxic and not vasodilatatory effects on atherosclerotic blood vessels, and wrong beliefs about beneficial effects of small amounts of alcohol (1-2 alcohol units) on cardiac disorders just contribute to disease worsening. In the research, we did not determine the influence of depression, anxiety and aggression, as well as the exposure to stressful events, on rehospitalization. Research on a larger sample could possibly confirm the literature findings (Albert MC, 2005) about the influence of anxiety and panic crisis on vetricular arrhythmia and cardiac death in these patients (15) .
Secondary prevention of coronary heart disease depends on subjective experience of disease and convictions about necessary drugs' intake and changes in risk behavior. Byrn M., in the epidemiological study, emphasizes that only 29% of over 700 cardiac patients change their health behaviors even though being aware that they are responsible for the coronary heart disease (3). This is in accord with our results and points to a possibility that other factors contribute to maintaining risk behavior and that informing patients is not sufficient for secondary prevention of coronary heart disease. The lack of symptoms such as pain in the chest, laboured breathing, fatigue can decrease the motivation for behavior changes after survived myocardial infarction. It is necessary to investigate which factors can improve the motivation for behavior changes in the chronic phase of the disease.
Our results would certainly gain in importance if covered a larger sample of examinees and longer time period following a myocardial infarction, which is the lack of the research. If the same parameters were evaluated in the subjects with risk health behavior and followed in the long-term period in those having sustained the myocardial infarction, the assessment of certain factors' influence on rehospitalization of cardiac patients would be quiet possible.
Conclusion
The patients having sustained the first myocardial infarction in the hospital setting exhibited mild psychological parameters: increased anxiety, depression and aggression. The exposure to adverse events in the year prior to hospitalization was documented to the level predisposing anxious reactions. Risk health behavior (consumption of alcohol and tobacco and lack of physical activity) was demonstrated in more than half of the examinees. After six months, mildly expressed anxiety and depression were still reported; the level of aggression was lower as well as the exposure to stressful events. There were no changes in risk health behaviors, except for higher distribution of physical activity. In the integrative therapy and rehabilitation of patients after myocardial infarction there should be considerable psychoeducation of patients with the aim to reduce their risk health behavior.
